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Prev ious  Sec t ion

Section 10
CALS Standards Overview

1.0 --  Introduction

The  DoD and  Indus t ry  Cont inuous  Acquis i t ion  and  Li fe -Cyc le  Suppor t  (CALS)  in i t i a t ive  i s  an  e f fo r t  to  
acce le ra te  the  use  and  in tegra t ion  of  d ig i ta l  t echnica l  in format ion  in  the  weapon sys tem acquis i t ion  and  
l i fe  cyc le  suppor t  process .   CALS is  one  of  the  key  in i t ia t ives  in  a  DoD t rans i t ion  f rom a  paper - in tens ive  
m o d e  of  opera t ion  to  an  in tegra ted  d ig i ta l  in format ion  envi ronment  a imed a t  improving  the  e f f ic iency  of  
these  processes  and  qual i ty  of  the  products .   Many organiza t ions  c rea te  and  main ta in  da ta  in  d ig i ta l  
e lec t ron ic  fo rm.   This  da ta  represen ts  computer -based  models ,  des igns ,  d rawings ,  eng ineer ing  da ta ,  
t echn ica l  documenta t ion ,  and  manufac tu r ing  da ta .

This  document  p resen ts  a  b r ie f  overv iew of  the  CALS s tandards  inc lud ing  the i r  purpose ,  cur ren t  s ta tus ,  
and  implementa t ion  i s sues .   Th i s  document  desc r ibes  the  CALS S tandards  tha t  have  been  des igna ted  as  
in te r face  s tandards  o r  per formance  spec i f i ca t ions .   Al l  o f  the  MIL-SPEC 28000  se r ies  have  been  
t rans i t ioned  to  per formance  spec i f ica t ions ,  which  def ine  what  the  DoD needs  in  t e rms  of  fo rm,  f i t ,  and  
func t ion  ra ther  than  how to  bu i ld  an  i t em.

Th i s  s ec t ion  concen t r a t e s  on  the  CALS spec i f i ca t ions  imp lemen ted  by  MIL-STD-1840 ,  Au tomated  
In te rchange  of  Technica l  Informat ion ,  no tab ly :   M I L - P R F - 2 8 0 0 0  ( I G E S ) ,  M I L - P R F - 2 8 0 0 1  ( S G M L ) ,  
MIL-PRF-28002  (Ras t e r ) ,  and  MIL-PRF-28003  (CGM) .   A l so ,  s ec t i ons  have  been  devo ted  t o  STEP  
(S tandard  fo r  the  Exchange  o f  P roduc t  Mode l  Da ta ) ,  E lec t ron ic  Da ta  In te rchange  Format  (EDIF) ,  
Hypermed ia  T ime-based  S t ruc tu r ing  Language  (HyTime) ,  In t e rac t ive  E lec t ron ic  Techn ica l  Manua l  ( IETM) 
Spec i f i ca t ions ,  and  Por t ab le  Document  Forma t  (PDF) .

( S e e  A p p e n d i x  N A T O  f o r  N A T O  C A L S  S t a n d a r d s  O v e r v i e w )

2.0 --  Standards & Specif icat ions

OASD,  Economic  Secu r i t y ,  memorandum da t ed  15  March ,  1995 ,  Sub jec t :   I n fo rma t ion  Techno logy  
In te r face  S tandards  and  Per formance  Spec i f ica t ions  s ta ted  tha t  the  as te r i sked  (*)  in format ion  technology  
( IT)  s tandards  ident i f ied  in  Table  10-1  sa t i s fy  the  requi rements  for  be ing  des ignated  as  in ter face  s tandards  
and /or  per formance  spec i f i ca t ions .   Consequent ly ,  DoD ac t iv i t i e s  may  use  them wi thout  a  wa iver ,  a s  
pe rmi t t ed  by  DoD Po l i cy  Memo 95-1 ,  "Waive r s  fo r  Use  o f  Spec i f i ca t ions  and  S tandards . "

See  the  CALS S tanda rds  Web  s i t e  a t  <ht tp : / /www-cals . i t s i .d i sa .mi l>  for  the  s ta tus  of  these  documents  or  
to  download  e lec t ron ic  copies  o f  the  mos t  cur ren t  rev is ions .

                                                                                                                                                                                         
DoD Standard Industry Appl icat ions

Equivalent
                                                                                                                                                                                         
M I L - H D B K - 5 9 B :   C o n t i n u o u s N o n e Prov ides  gu idance  on  the  t echno logy ,
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Acquis i t ion  and  L i fe -Cyc le  Suppor t t r ans i t ion  f rom a  paper  in tens ive  ac t iv i ty
( C A L S )  I m p l e m e n t a t i o n  G u i d e s t anda rds ,  and  p rocuremen t  p rocess  a s  r e l a t ed

to  the  to  one  opera t ing  wi th  d ig i ta l
i n fo rma t ion .

                                                                                                                                                                                         
* M I L - S T D - 9 7 4 :   C o n t r a c t o r N o n e Prov ides  se rv ice  fo r  e l ec t ron ic  access  and /o r
In t eg ra t ed  Techn ica l  In fo rma t ion de l ive ry  o f  con t r ac tua l ly  commi t t ed  bus iness
Se rv i ce  (CITIS) and  t echn ica l  i n fo rma t ion  on  a  need  to  know

bas is .
                                                                                                                                                                                         
* M I L - S T D - 1 8 4 0 :   A u t o m a t e d N o n e The  p r imary  de fense  s t anda rd i za t ion
In te rchange  o f  Techn ica l documen t  fo r  CALS s t anda rds .   I t  i den t i f i e s ,
I n f o r m a t i o n by  app l i ca t ion ,  wh ich  indus t ry  s t andards  and

c o r r e s p o n d i n g  D o D  s t a n d a r d i z a t i o n
documenta t ion  to  use .   I t  a l so  p rov ides
s t anda rd  "enve lop ing"  p rocedure s  fo r
t rans fe r r ing  s t andard  da ta  fo rms .

                                                                                                                                                                                         
* M I L - P R F - 2 8 0 0 0 :   D i g i t a l I G E S ,  M u l t i p l e In i t i a l  Graph ics  Exchange  Spec i f i ca t ions
R e p r e s e n t a t i o n  f o r  C o m m u n i c a t i o n C l a s s e s ( IGES) .   A neut ra l  f i l e  fo rmat  for  the
o f  P roduc t  Da ta :   IGES App l i ca t ion rep resen ta t ion  and  t r ans fe r  o f  p roduc t
S u b s e t s  a n d  I G E S  A p p l i c a t i o n d e f i n i t i o n  d a t a  a m o n g  C A D / C A M
Pro toco l s sys t ems  and  app l i ca t i on  p rog rams .
                                                                                                                                                                                         
* M I L - P R F - 2 8 0 0 1 :   M a r k u p S G M L S t a n d a r d  G e n e r a l i z e d  M a r k u p  L a n g u a g e
Requ i r emen t s  and  Gene r i c  S ty l e (SGML) .   Markup  r equ i r emen t s ,  t agg ing ,
Spec i f i ca t ion  fo r  E lec t ron ic  Pr in ted and  gener ic  s ty le  spec i f i ca t ions  fo r
Ou tpu t  and  Exchange  o f  Tex t page -o r i en t ed  documen t  t ex t .
                                                                                                                                                                                         
* M I L - P R F - 2 8 0 0 2 :   R a s t e r  G r a p h i c s I T U - T  G r o u p  4 , The  e f f i c i en t  compress ion  o f  scanned  r a s t e r
Represen ta t ion  in  B ina ry  Forma t , T I F F images .   Uses  t he  code  f rom the  Group  4
Requ i r emen t s  fo r f ac s imi l e  r ecommenda t ion  o f  t he  In t e rna t i ona l

T e l e c o m m u n i c a t i o n s  U n i o n  T e l e c o m m u n i c a t i o n
S tandard iza t ion  Sec to r  ( ITU-T)  (p rev ious ly  the
In t e rna t i ona l  Te l eg raph  and  Te l ephone
C o n s u l t a t i v e  C o m m i t t e e ,  o r "  C C I T T " ) .   A
"f i l ed"  fo rm i s  desc r ibed  by  us ing  the
a rch i t ec tu re  nomenc la tu re  o f  In t e rna t iona l
S tanda rd ,  IS  8613 .

                                                                                                                                                                                         
* M I L - P R F - 2 8 0 0 3 :   D i g i t a l C G M C o m p u t e r  G r a p h i c s  M e t a f i l e  ( C G M ) .   A
R e p r e s e n t a t i o n  f o r  C o m m u n i c a t i o n neut ra l  fo rmat  fo r  the  descr ip t ion ,  s to rage ,  and
of  I l l u s t r a t i on  Da ta :   Compute r communica t ion  o f  g raph ica l  i n fo rma t ion .
G r a p h i c s  M e t a f i l e  ( C G M )
Appl i ca t ion  P ro f i l e
                                                                                                                                                                                         
* M I L - P R F - 8 7 2 6 8 :   M a n u a l , N o n e Presc r ibes  the  r equ i r emen t s  gove rn ing  the
In te rac t ive  E lec t ron ic  Techn ica l ; c rea t ion  o f  In te rac t ive  E lec t ron ic  Techn ica l
Genera l  Con ten t ,  S ty le ,  Format , M a n u a l s  a n d  t h e  d e v e l o p m e n t  o f  I E T M
and  Use r  In t e rac t ion  Requ i remen t s p resen ta t ion  so f tware  app l i cab le  to  a

compute r -con t ro l l ed  e l ec t ron ic  d i sp lay  sys t em.
                                                                                                                                                                                         
* M I L - P R F - 8 7 2 6 9 :   D a t a  B a s e N o n e Presc r ibes  the  in te rchange  fo rmat  fo r
Rev i sab le ,  In te rac t ive  E lec t ron ic de l ive ry  o f  an  IETM da tabase  to  the
T e c h n i c a l  M a n u a l s  f o r  S u p p o r t  O f g o v e r n m e n t .
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M I L - P R F - 8 7 2 7 0 :   Expired N o n e P r e s c r i b e s  Q A  f o r  I E T M s .
                                                                                                                                                                                         
M I L - H D B K - 2 8 0 0 1 S G M L Prov ides  gu idance  in  the  app l i ca t ion  o f
S t a n d a r d  G e n e r a l i z e d  M a r k u p M I L - P R F - 2 8 0 0 1 ,  w h i c h  i s  b a s e d  o n  I S O  8 8 7 9 ,
L a n g u a g e  ( S G M L )  I m p l e m e n t a t i o n S t a n d a r d  G e n e r a l i z e d  M a r k u p  L a n g u a g e .   D a t a
G u i d e prepa red  in  acco rdance  wi th  these  gu ide l ines

wi l l  fac i l i t a te  the  au tomated  s torage ,  re t r ieva l ,
in t e rchange ,  and  p rocess ing  o f  t echn ica l
documen t s  f rom va r i ed  da t a  sou rces .

                                                                                                                                                                                         

*CALS In ter face  s tandards  and  Per formance  Spec i f i ca t ions  tha t  can  be  used  wi thout  waivers .

Table  10-1  - -  S tandards  & Spec i f i ca t ions .

3.0  - -  Automated Interchange of  Technical  Information MIL-STD-1840

3.1 --  Purpose

MIL-STD-1840  i s  o f ten  ca l l ed  the  "paren t"  o r  "umbre l l a"  s t andard  fo r  the  Cont inuous  Acquis i t ion  and  
Li fe -cyc le  Suppor t  (CALS)  program because  i t  iden t i f ies  o ther  s tandards ,  spec i f ica t ions ,  and  prac t ices  to  
be  used  in  a  CALS solu t ion .   I t  appl ies  se lec ted  Federa l ,  DoD,  In terna t ional ,  Nat ional ,  and  In terne t  
s tandards ,  spec i f ica t ions ,  o r  prac t ices  for  the  exchange  of  d ig i ta l  in format ion  be tween  organiza t ions  or  
sys tems ,  and  for  the  conduc t  o f  bus iness  by  e lec t ron ic  means .

This  in te r face  s tandard  def ines  the  means  for  exchanging  la rge  quant i t i es  of  engineer ing  and  technica l  
suppor t  da ta  among  he te rogeneous  compute r  sys tems .   M I L - S T D - 1 8 4 0  appl ies  to  technica l  informat ion  
which  i s  par t  of  the  t rad i t ional  technica l  da ta  package  used  for  sys tem or  i tem acquis i t ion;  technica l  
in format ion  used  to  des ign ,  manufac ture ,  f ie ld ,  and  d ispose  of  a  sys tem or  i t em;  and  the  technica l  
documenta t ion  used  fo r  sys tem or  i t em suppor t .

MIL-STD-1840  de f ines  the  fo rmat  o f  the  da ta  to  be  exchanged  in  the  CALS env i ronment  a s  we l l  a s  the  
m e c h a n i s m s  and  the  parameters  o f  those  mechanisms ,  requi red  for  the  exchange  to  take  p lace .   
A d d i t i o n a l l y ,  M I L - S T D - 1 8 4 0  addresses  e lec t ronic  product  da ta ,  new packaging  of  da ta  for  e lec t ronic  t rade  
bus iness  t ransac t ions ,  and  e lec t ron ic  product  da ta  technology .

The  MIL-STD-1840 s tandard  def ines ,  o r  re fe rences ,  the  formats  and  s t ruc tures  of  the  da ta  f i l es  used  for  
the  t ransfer  and archive  of  technica l  da ta  in  d ig i ta l  form.   I t  c lear ly  def ines  the  formats ,  s tandardized 
header  records ,  contents  of  the  f i les  used  for  the  exchange  of  da ta  as  wel l  as  requi rements  dur ing  t ransfer  
for  the labe l ing ,  p ro tec t ion ,  packaging ,  and  the  mark ing  of  media .

3.2 --  Typical  Applications

MIL-STD-1840  i s  des igned  to  be  usab le  fo r  a l l  CALS-re la ted  app l ica t ions  where  the  in fo rmat ion  can  be  
p repa red  and  rece ived  a s  ASCII  (Amer ican  S tandard  Code  fo r  Informat ion  In terchange)  tex t  f i les ,  product  
def in i t ion  data  f i les ,  ras ter  image f i les ,  graphics  f i les ,  or  contrac t  def ined data  f i les .   The areas  addressed 
by  th is  s tandard  involve  the  in ter face  of  computers  for  au tomat ing  the  crea t ion ,  s torage ,  re t r ieva l ,  and  
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del ivery  of  product  da ta  and  suppor t  informat ion .   The  s tandard  def ines  a  logica l  f i le  ident i f ica t ion  and  
bund l ing  conven t ion  fo r  dev ice -  and  med ium- independen t  t ransfer  of  technica l  informat ion .   This  s tandard  
a l so  addresses  the  t ransfer  of  e lec t ronic  product  da ta  for  engineer ing  uses  and  the  packaging  of  da ta  for 
e lec t ronic  commerce .   This  s tandard  i s  no t  des igned  to  be  usable  for  spec i f ic  appl ica t ions ,  bu t  i s  no t  
res t r ic ted  in  any way in  i t s  appl ica t ion.

This  in te r face  s tandard  i s  in tended  for  t echnica l  in format ion  which  inc ludes  product  da ta ,  p roduct  
acquis i t ion  and  implementa t ion  da ta ,  and  produc t  suppor t  da ta .   P r o d u c t  da ta  inc ludes  engineer ing  
drawings  and  spec i f ica t ions ,  as  wel l  as  new and  evolv ing  d ig i ta l  da ta  forms  which  provide  the  da ta  in  a  
p la t fo rm independent  fo rm d i rec t ly  usab le  by  computer  app l ica t ions .   P roduc t  acquis i t ion  and  
implementa t ion  da ta  inc ludes  paramete rs  and  da ta  necessa ry  to  manufac ture  and /or  acqu i re  an  en t i re  
de fense  sys tem.   P roduc t  suppor t  in format ion  inc ludes  t ra in ing  and  main tenance  manua ls  wi th  the i r  
assoc ia ted  i l lus t ra t ions  needed  to  main ta in  a  de fense  sys t em in  a  required  s ta te  of  readiness .   The scope of  
th is  da ta  covers  the  ent i re  l i fe  cycle  of  a  weapon sys tem.

MIL-STD-1840  p rov ides  genera l  r equ i rements  fo r  Techn ica l  Pub l i ca t ion ,  P roduc t  Da ta ,  and  
Elec t r ica l /E lec t ron ic  Appl ica t ion  Data  F i le  document  types .   The  Techn ica l  Pub l i ca t ions  document  type  
inc ludes  f i les  tha t  conta in  M I L - P R F - 2 8 0 0 1  S G M L  ( S t a n d a r d  G e n e r a l i z e d  M a r k u p  L a n g u a g e ) ,  D o c u m e n t  
Type  Dec la ra t ion  wi th  no  t ex t ,  FOSI  (Format t ing  Outpu t  Spec i f i ca t ion  Ins tance) ,  SGML tex t  en t i ty ,  
MIL-PRF-28000  IGES ( In i t i a l  Graph ic s  Exchange  Spec i f i ca t ion ) ,  MIL-PRF-28002  Ras t e r ,  
M I L - P R F - 2 8 0 0 3  C G M  ( C o m p u t e r  Graph ics  Meta f i l e ) ,  PDL (Page  Desc r ip t ion  Language) ,  gray scale  or  
color  i l lus t ra t ion,  or  specia l  w o r d  data .

The  Produc t  Data  document  type  inc ludes  f i l es  tha t  represen t  eng ineer ing  drawings  in  IGES or  ras te r  
fo rmat s  a s  we l l  a s  Numer ica l  con t ro l  manufac tu r ing  and  3 -d imens iona l  piping data  f i les .

The  Elec t r ica l /E lec t ron ic  Appl ica t ion  Data  F i les  document  type  inc ludes  f i l es  tha t  conta in  in format ion  in  
the  fo l lowing  fo rmats :   E lec t ron ic  Des ign  In te rchange  Format  (EDIF) ,  the  Very  High  Speed  In tegra ted  
Ci rcu i t  ( V H S I C )  H a r d w a r e  D e s c r i p t i o n  L a n g u a g e  ( V H D L ) ,  I G E S  Elec t r ica l /Elec t ronic  appl ica t ion  da ta  
f i les ,  and  Ins t i tu te  for  In terconnect ing  and  Packaging  Elec t ronic  Ci rcui t s  ( IPC) .

In  any  typica l  appl ica t ion ,  the  hardware  and  sof tware  must  prepare  the  f i les  for  t ransfer  on  the  sending  
sys tem by  add ing  header  in format ion  and  wr i t ing  the  fi les to the  se lec ted  media  type .   The  hardware  and  
sof tware  on  the  rece iv ing  sys tem must  process  the  f i l es  by  reading  the  f i l es  f rom the  se lec ted  media  type 
and  s t r ipping  the  added header  informat ion .   I f  phys ica l  media  i s  used ,  i t  must  a l so  be  labe led ,  protected,  
packaged ,  and  marked  appropr ia te ly  dur ing  sh ipment  in  accordance  wi th  th i s  s t andard .

3.3 - -  Status and Planned Extensions

MIL-STD-1840  Rev i s ion  C  i s  expec t ed  to  be  pub l i shed  in  March  1997 .   MIL-STD-1840B was  r e l ea sed  on  
N o v e m b e r  3 ,  1992.   I t  supersedes  M I L - S T D - 1 8 4 0 A  w h i c h  w a s  r e l e a s e d  5  years  ear l ie r  on  December  22 ,  
1 9 8 7 .

MIL-STD-1840  i s  r ecommended  fo r  the  de l ive ry  o f  t echn ica l  CALS data .   I t  i s  an  approved in ter face  
s tandard  for  use  by  a l l  agencies  of  the  Depar tment  of  D e f e n s e  ( D o D ) .   I t  has  been  implemented  and  used  
successfu l ly  by  numerous  vendor s .   The  use  o f  MIL-STD-1840  wi l l  undoub ted ly  cont inue  to  grow s ince  
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th is  s tandard is  a t  the  hear t  o f  t he  CALS in te rchange  env i ronment .

To  accommoda te  ope ra t iona l  needs  and  t echno logy  advances  for  informat ion  t ransfer ,  Revis ion  C of  
M I L - S T D - 1 8 4 0  adds  f ive  (5)  new data  format  types ,  adds  three  (3)  new data  f i le  header  records ,  provides  
for  s ix  (6)  new t ransfe r  media  types  to  complement  9 - t rack  ree l  t ape ,  and  def ines  increased  Informat ion  
Secur i ty  ( I N F O S E C )  capabi l i t ies  inc luding  d ig i ta l  s ignature  and encrypt ion .   The  "dtype:   " record  has  been 
redef ined  as  an  ex tens ib le  means  of  au tomat ica l ly  t ransfer r ing  da ta  f i le  subtype  in fo rmat ion  when  us ing  
th i s  s tandard .   The  Jo in t  Engineer ing  D a t a  M a n a g e m e n t  I n f o r m a t i o n  a n d  C o n t r o l  S y s t e m  ( J E D M I C S )  is 
expl ic i t ly  suppor ted  in  th is  revis ion .

Trans fe r  media  requ i rements  have  been  moved  in to  a  new Appendix  A.   In  add i t ion  to  the  new t rans fe r  
m e d i a  types ,  th is  revis ion  of  the  s tandard  suppor ts  the  t ransfer  of  da ta  by  e lec t ronic  as  wel l  as  physica l  
media .   I t  provides  for  the  use  of  Elec t ronic  Data  In terchange  (EDI)  or  the  In terne t  for  e lec t ronic  da ta  file 
t r ans fe r s .   The  Mul t ipurpose  In te rne t  Mai l  Ex tens ions  (MIME)  type ,  "Appl ica t ion /CALS-1840"  i s  a  
regis tered  media  type  for  the  e lec t ronic  exchange of  t ransfer  uni t s  v ia  the  In ternet .

Packag ing  r equ i r emen t s  have  been  moved  in to  a  new Append ix  B,  for  guidance  only .

A  new Append ix  C  con ta ins  ins t ruc t ions  fo r  p roduc t  da ta  index ing  and  me tada ta ,  and  document s  some  
r equ i r emen t s  f rom the  now-cance l l ed  MIL-STD-804  fo r  the  t ransfer  of  legacy data  and data  or ig inat ing  on 
aper ture  cards .

A  new Append ix  D  es t ab l i shes  the  r ede f ined  fo rma t  and  use  of  the  "dtype:   " record .   This  a l lows data  f i le  
sub type  in format ion  to  be  exchanged  wi thou t  requ i r ing  human in te rven t ion  in  an  au tomated  t rans fe r .   Th i s  
i s  an  ex tens ib le  capabi l i ty ,  es tab l i sh ing  a  naming conven t ion  fo r  bo th  MIL-STD-1840-de f ined  and  
pro jec t -def ined  da ta  types  to  improve  in te roperab i l i ty  dur ing  informat ion  t ransfers .

This  rev is ion  of  the  s tandard  i s  fu l ly  "Year  2000"  (Y2)  compl ian t .

Th is  s t andard iza t ion  document  wi l l  con t inue  to  be  upda ted  as  new technolog ies ,  fo rmats ,  and  media  fo r  
the  t ransfer  of  d ig i ta l  product  and technica l  informat ion  emerge .   In  par t icu lar ,  some of  the  t ransfer  media  
types  presented  in  appendix  A have  rece ived  only  genera l  in te r face  requi rements  in  th i s  rev is ion .   This  i s  
due  to  the  lack  of  the  necessary  mature  in te rna t iona l  o r  commerc ia l  s tandards  and  de ta i led  Publ ic ly  
Avai lab le  Spec i f ica t ions  (PASs)  to  def ine  de ta i led  in te r face  requi rements  a t  th i s  t ime .   As  the  use  of  some 
of  these  technologies  wi l l  be  too  va luable  to  prec lude ,  these  t ransfer  media  types  a re  in t roduced for  use  
wi th  the  recogni t ion  tha t  many of  the i r  de ta i led  in ter face  provis ions  wi l l  need  to  be  indiv idual ly  def ined  by  
each  pro jec t ,  in  the  cont rac t  or  o ther  form of  agreement .

Many  of  the  s t andards  and  spec i f i ca t ions  requ i red  o r  re fe renced  by  MIL-STD-1840  a re  evo lv ing  
s ign i f ican t ly  due  to  rap id ly  advancing  technologies .   These  wi l l  have  to  be  fur ther  implemented  in  fu ture  
revis ions  of  th is  s tandard .

3.4 --  Implementation Issues

MIL-STD-1840  i s  r equ i red  fo r  the  de l ive ry  o f  CALS techn ica l  da ta .   MIL-STD-1840  has  been  des igna ted  
as  an  "Inter face  S tandard"  by  the  DoD,  and  may be  used  in  acquis i t ion  con t rac t s  wi thout  a  waiver .   The  
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improved  ta i lo r ing  gu idance  in  Revis ion  C fac i l i t a tes  the  proper  appl ica t ion  of  the  in ter face  s tandard  
wi thout  con t rac tua l ly  l evy ing  unnecessary  or  onerous  requ i rements .

Because  o f  t he  ex t ens ive  cove rage  i n  MIL-STD-1840C of  da ta  types ,  media  se lec t ions ,  and  o ther  fea tures  
such  a s  INFOSEC,  numerous  cho i ce s  mus t  be  made  t o  ensure  the  proper  appl ica t ion  of  th is  s tandard  to  
your  pro jec t .   Invi ta t ions  for  b ids ,  reques ts  for  proposa ls ,  and  cont rac tua l  s ta tements  of  work  should  tai lor 
the  requi rements  in  sec t ions  4  and  5 ,  and  appendices  A,  B ,  C ,  and  D of  th i s  s tandard ,  to  exc lude  any  
unnecessa ry  requi rements  and to  s t ipula te  pro jec t -speci f ic  de ta i l s .

The  f requent  use  of  the  te rm "as  spec i f ied  in  the  cont rac t  o r  o ther  form of  agreement"  th roughout  sec t ions  4 
and  5  and  the  append ices ,  h igh l igh t s  the  impor tance  of de ta i l ed  communica t ions  and  agreement  be tween  
sender  and  rece iver  ( formal ly  or  in formal ly)  to  ensure  comple te  and successful  t ransfer  of  da ta .

Cor respond ing  ha rdware  and  so f tware  too l s  mus t  be  p resen t  a t  the  prepar ing (source ,  sending)  s i te  and the  
rece iv ing  (des t ina t ion)  s i t e  to  accommodate  the  se lec ted  media  for  the  informat ion  in terchange.   The  f i les  
on  the  send ing  sys tem mus t  be  p repared  for  t rans fe r  by  add ing  header  in format ion  to  them and  wr i t ing  
them to  the  se lec ted  media  type .   The  f i l es  mus t  be  processed  on  the  rece iv ing  sys tem by  read ing  them 
f rom the  se lec ted  media  type  and  s t r ipp ing  the  added  header  in format ion .   These  s teps  a re  usua l ly  done  
au tomat ica l ly  by  the  sof tware  too l .   The  conf igura t ion  management  func t iona l i ty  o f  M I L - S T D - 1 8 4 0  
requi res  ca re fu l  managemen t  w i th in  the  sof tware  to  assure  tha t  correc t  informat ion i s  added to  the  f i le  
headers .

MIL-STD-1840  does  no t  hand le  the  occas iona l ly  encoun te red  problem of  mul t i -volume f i les .   I f  a  f i le  i s  
sp read  across  severa l  vo lumes ,  there  a re  many d i f fe ren t  w a y s  tha t  the  informat ion  could  be  recovered .   
This  i s  a  p roblem wi th  implementa t ion  tha t  has  been  ra i sed ,  bu t  no t  adequa te ly  handled  in  the  s tandard .   
No te ,  however ,  tha t  the  f i le  would  have  to  be  la rger  than 4  g igabytes  to  be  too  large  to  f i t  on  any of  the  
m e d i a  cho ices  in  1840C.

When th is  s tandard  i s  re ferenced by  cont rac t ,  i t  on ly  appl ies  to  cont rac t  da ta  ca l led  out  in  the  Contrac t  
Da ta  Requ i rements  L i s t  (CDRL) ,  Con t rac t  L ine  I t em Number  (CLIN) ,  o r  Exh ib i t .   Each  i t em in  the  
C D R L / C L I N / E x h i b i t  mus t  be  anno ta ted  on  the  appropr ia te  fo rm ind ica t ing  tha t  MIL-STD-1840  spec i f i e s  
the  format  for  de l ivery .

As  i t  has  no  commerc ia l  equ iva len t s ,  th i s  s t andard  a l so  cou ld  be  employed  fo r  many  in fo rmat ion  exchange  
appl ica t ions  not  speci f ica l ly  descr ibed.   I t s  use  is  not  l imi ted  to  technica l  da ta  exchange  in  a  defense  
acqu i s i t ion  env i ronment .   The  U .S .  Pa ten t  and  Trademark  Agency  and  the  Amer ican  Ra i lways  Assoc ia t ion  
a re  bo th  f i e ld ing  in te rchange  s t andards  based  on  MIL-STD-1840 .

3.5  - -  Extent  and Nature of  User  and Vendor Support

MIL-STD-1840  i s  approved  fo r  use  by  a l l  agenc ies  o f  the  Depar tment  o f  Defense .   Th is  mi l i t a ry  s tandard  
spec i f ies  o ther  s tandards  which  a re  wide ly  suppor ted  and  accepted  by  na t iona l  as  wel l  as  in te rna t iona l  
s tandards  organiza t ions .   This  p rovides  a  s t rong  foundat ion  for  user  and  vendor  suppor t .   Severa l  
G o v e r n m e n t - o w n e d  too l s  a re  ava i l ab le  to  suppor t  MIL-STD-1840 .

At  l eas t  two  commerc ia l  vendors  and  one  Government  agency  have  vo iced  an  in ten t  to  deve lop  o r  upgrade  
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too l s  to  suppor t  MIL-STD-1840  Rev i s ion  C .   Given  the  number  o f  p ro jec t s  a l ready  app ly ing  
M I L - S T D - 1 8 4 0 B ,  i t  i s  expec ted  tha t  o ther  ex is t ing  sys tems wi l l  a l so  be  upgraded  to  the  Revis ion  C 
s tandard .

Throughou t  the  deve lopment  o f  Rev i s ion  C ,  an  e f fo r t  was  made  to  r e t a in  max imum compa t ib i l i t y  be tween  
th is  in ter face  s tandard  and i t s  ear l ie r  vers ions .   Al though i t  i s  unl ike ly  tha t  a  t ransfer  package prepared  in  
acco rdance  wi th  MIL-STD-1840C cou ld  be  r ead  by  too l s  wr i t ten  to  comply  wi th  ear l ie r  vers ions ,  
wel l -wr i t ten  sof tware  too ls  for  th i s  rev is ion  should  be  ab le  to  successfu l ly  decode  t ransfer  packages  
prepared  to  ear l ie r  vers ions  of  the  s tandard .

The  rea l  ex ten t  o f  the  use  o f  MIL-STD-1840  depends  upon  the  use  o f  the  s t andards  o f  in te rchange  which  it 
spec i f i e s .   Addi t iona l  in fo rmat ion  can  be  ob ta ined  abou t  use r s  and  vendors  who  a re  implement ing  
M I L - S T D - 1 8 4 0  as  a  par t  o f  the i r  implementa t ion  of  these  CALS s tandards  and  spec i f ica t ions  by  rev iewing  
the  summar i e s  fo r  M I L - P R F - 2 8 0 0 0  ( I G E S ) ,  M I L - P R F - 2 8 0 0 1  ( S G M L ) ,  M I L - P R F - 2 8 0 0 2  (Raster) ,  or  
MIL-PRF-28003  (CGM)  in  t h i s  s ec t ion  o f  t he  Desk top  G u i d e .

3.6  - -  Addit ional  Documentat ion

Specif ications

M I L - M - 3 8 7 6 1 / 2 Mic ro f i lm  Aper tu re ,  Tabu la t ing  Cards  and  Sh ips  Drawing
Index  fo r  Nava l  Sea  Sys t ems  Command  Sh ips ,  Sys t ems ,  and
Equipment ,  P repara t ion  o f .

M I L - P R F - 2 8 0 0 0 Dig i t a l  Represen ta t ion  fo r  Communica t ion  o f  P roduc t  Da ta :
IGES App l i ca t ion  Subse t s  and  IGES App l i ca t ion  P ro toco l s .

M I L - P R F - 2 8 0 0 1 Markup  Requ i remen t s  and  Gener i c  S ty le  Spec i f i ca t ion  for
E lec t ron ic  P r in ted  Outpu t  and  Exchange  o f  Tex t .

M I L - P R F - 2 8 0 0 2 Requi rements  fo r  Ras te r  Graph ics  Represen ta t ions  in  B inary
Forma t .

M I L - P R F - 2 8 0 0 3 Dig i ta l  Represen ta t ion  fo r  Communica t ion  o f  I l lus t ra t ion  Data :
CGM App l i ca t i on  P ro f i l e .

P P P - B - 6 3 6 Boxes ,  Sh ipp ing ,  F ibe rboard .

P P P - C - 1 8 4 2 Cush ion ing  Mate r ia l ,  P las t i c ,  Open  Ce l l  ( fo r  Packag ing  Purpose) .

Standards

M I L - S T D - 1 8 4 0 B Automated  In te rchange  o f  Techn ica l  In fo rmat ion

M I L - S T D - 8 0 4 Format s  and  Cod ing  o f  Aper tu re  Cards .
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M I L - S T D - 9 7 4 Cont rac to r  In tegra ted  Technica l  In format ion  Serv ice  (CITIS)

M I L - S T D - 1 1 8 9 S tanda rd  Depa r tmen t  o f  De fense  Ba r  Code  Symbo logy .

M I L - S T D - 1 8 0 6 Mark ing  Techn ica l  Da ta  P repared  by  o r  fo r  the  Depar tmen t  of
Defense .

(Copies  of  federa l  and  mi l i ta ry  spec i f ica t ions ,  s tandards ,  and  handbooks  a re  ava i lab le  f rom the  
S t anda rd i za t ion  Documen t  Orde r  Desk ,  Bu i ld ing  4D,  700  Robb ins  A v e ,  Ph i l ade lph ia ,  PA  19111-5094 . )

Federal  Information Process ing Standards (FIPS)

F I P S  P U B  4 - 1 Represen ta t ion  fo r  Ca lendar  Da te  and  Ord ina l  Da te  fo r
Informat ion  In te rchange .

F I P S  P U B  4 6 - 2 Da ta  Enc ryp t ion  S tanda rd  (DES) .

F I P S  1 6 1 Elec t ron ic  Data  In te rchange  (EDI) .

F I P S  P U B  1 8 0 - 1 Secure  Hash  S tanda rd .

F I P S  P U B  1 8 5 Esc rowed  Enc ryp t ion  S t anda rd  (EES) .

F I P S  P U B  1 8 6 Dig i t a l  S igna tu re  S tandard  (DSS) .

F I P S  P U B  1 8 8 Standard  Secur i ty  Labe l  fo r  In format ion  Transfe r .

(Copies  o f  the  Federa l  In format ion  Process ing  S tandards  a re  ava i lab le  to  Depar tment  o f  Defense  ac t iv i t i es  
f rom the  S tanda rd iza t ion  Documen t  Orde r  Desk ,  700  Robb ins  Avenue ,  Bu i ld ing  4D,  Ph i l ade lph ia ,  PA  
1 9 1 1 1 - 5 0 9 4 .   Others  mus t  reques t  cop ies  o f  FIPS f rom the  Nat iona l  Technica l  In format ion  Serv ice ,  5285  
Por t  Roya l  Road ,  Spr ing f i e ld ,  VA  22161-2171 . )

Department  of  Defense  Handbooks

M I L - H D B K - 5 9 Con t inuous  Acqu i s i t i on  and  L i fe -cyc le  Suppor t  (CALS)
Implemen ta t i on  Gu ide .

M I L - H D B K - 3 3 1 Di rec to ry  o f  DoD Enginee r ing  Da ta  Repos i to r i e s .

M I L - H D B K - 9 6 6 0 D o D - P r o d u c e d  C D - R O M  P r o d u c t s .

(Unless  o therwise  ind ica ted ,  copies  of  the  above  spec i f ica t ions ,  s tandards ,  and  handbooks  a re  ava i lab le  
f rom the  S t anda rd i za t ion  Documen t  Orde r  Desk ,  700  Robb ins  Avenue ,  Bu i ld ing  4D,  Ph i lade lph ia ,  PA  
1 9 1 1 1 - 5 0 9 4 )

Other  Government  Documents
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D o D  C a t a l o g i n g C o m m e r c i a l  a n d  G o v e r n m e n t  E n t i t y  ( C A G E )

H a n d b o o k  H 4 / H 8 C o d e s .

D I - E G D S - 8 0 8 1 1 V H D L  M o d e l i n g  G u i d e l i n e s  f o r  D I D  C o m p l i a n c e .

Meta f i l e  fo r Appl i ca t ion  Guide  and  Dra f t  Pe r fo rmance

In terac t ive Speci f ica t ion  for  the  Encoding  of  In terac t ive

D o c u m e n t s D o c u m e n t s

(Unless  o the rwise  ind ica ted ,  cop ies  o f  o the r  Government  documents  a re  ava i l ab le  f rom the  
S tanda rd iza t ion  Documen t  Orde r  Desk ,  700  Robb ins  Avenue ,  Bu i ld ing  4D,  Ph i l ade lph ia ,  PA  
1 9 1 1 1 - 5 0 9 4 . )

International  Organizat ion for  Standardizat ion (ISO)

I S O  3 5 9 2 NCM NC Proces so r  O /P ,  Log ica l  S t ruc tu re .

I S O  4 3 4 2 N C M  B a s i c  P a r t  P r o g r a m  R e f e r e n c e  L a n g u a g e .

I S O  4 3 4 3 N C M  N C  P r o c e s s o r  O / P ,  M i n o r  E l e m e n t s  o f  2 0 0 0 - t y p e
C o m m a n d s ,  P o s t  P r o c e s s o r  C o m m a n d s .

I S O  8 8 7 9 - 1 9 8 6 Informat ion  p rocess ing  - -  Tex t  and  Of f ice  Sys tems  S tandard
G e n e r a l i z e d  M a r k u p  L a n g u a g e  ( S G M L ) .

I S O  9 6 6 0 Volume  and  F i l e  S t ruc tu re  o f  CD-ROM fo r  In fo rma t ion
In te rchange

I S O / I E C  1 0 1 7 9 Info rmat ion  t echno logy  - -  P rocess ing  Languages  - -  Document
S ty le  Seman t i c s  and  Spec i f i ca t ion  Language  (DSSSL)

I S O / I E C  1 0 1 8 0 Informat ion  t echnology  - -  P rocess ing  Languages  - -  S tandard
Page  Desc r ip t ion  Language

I S O / I E C  1 0 7 4 4 Info rmat ion  t echno logy  - -  Hypermed ia /T ime-based  S t ruc tu r ing
L a n g u a g e  ( H y T i m e ) .

I S O / I E C  1 0 9 1 8 - 1 Informat ion  t echno logy  - -  Dig i t a l  compress ion  and  cod ing  of
cont inuous- tone  s t i l l  images  - -  Par t  1 :   Requi rements  and
guide l ines .

I S O / I E C  1 1 1 7 2 - 1 Informat ion  t echno logy  - -  Coding  o f  moving  p ic tu res  and
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assoc ia ted  audio  for  d ig i ta l  s torage  media  a t  up  to  about  1 .5
Mbi t / s  - -  Par t  1 :   Sys tems.

I S O / I E C  1 1 1 7 2 - 2 Informat ion  t echno logy  - -  Coding  o f  moving  p ic tu res  and
assoc ia ted  audio  for  d ig i ta l  s torage  media  a t  up  to  about  1 .5
Mbi t / s  - -  Par t  2 :   Video .

I S O / I E C  1 1 1 7 2 - 3 Informat ion  t echno logy  - -  Coding  o f  moving  p ic tu res  and
assoc ia ted  audio  for  d ig i ta l  s torage  media  a t  up  to  about  1 .5
Mbi t / s  - -  Par t  3 :   Audio .

(Copies  a re  ava i lab le  f rom the  Amer ican  Nat iona l  S tandards  Ins t i tu te ,  11  Wes t  42nd  S t ree t ,  13  F loor ,  New 
Y o r k ,  N Y   1 0 0 3 6 . )

American National  Standards  Inst i tute  (ANSI)

A N S I  X 3 . 4 - 1 9 8 6 Amer ican  Na t iona l  S tandard  Code  fo r  In fo rmat ion  In te rchange .

A N S I  X 3 . 2 7 - 1 9 8 7 Fi le  S t ruc ture  and  Labe l ing  o f  Magne t ic  Tapes  fo r  In format ion
In te rchange .

A N S I  X 3 . 3 7 - 1 9 8 7 P r o g r a m m i n g  L a n g u a g e  A P T .
( R 1 9 9 3 )

A N S I  X 3 . 3 9 - 1 9 8 6 Recorded  Magne t i c  Tape  fo r  In fo rmat ion  In te rchange  (1600
CPI ,  P .G. ) .

A N S I  X 3 . 5 4 - 1 9 8 6 Recorded  Magne t i c  Tape  fo r  In fo rmat ion  In te rchange  (6250
CPI ,  Group  coded  Record ing ) .

A N S I  Y 1 4 . 1 Amer ican  Na t iona l  S t anda rd  - -  Eng inee r ing  Drawing  and
Re la ted  Documenta t ion  P rac t i ces  - -  Drawing  Shee t  S ize  and
Forma t .

A N S I  M H 1 0 . 8 M Amer ican  Na t iona l  S t anda rd  Ma te r i a l  Hand l ing  Ba r  Code
Symbol s  on  Un i t  Loaded  Transpor t  Packages .

(Appl ica t ion  fo r  cop ies  shou ld  be  addressed  to  Amer ican  Nat iona l  S tandards  Ins t i tu te ,  11  Wes t  42nd  
Street ,  13  F loo r ,  New York ,  NY  10036 . )

United States  Product  Data Associat ion (US PRO)

I S O  1 0 3 0 3 - 2 1 Indus t r ia l  au tomat ion  sys tems  and  in tegra t ion  - -  Produc t  da ta
represen ta t ion  and  exchange  - -  Par t  21 :   Clear  t ex t  encoding  of
the  exchange  s t ruc ture .
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I S O  1 0 3 0 3 - 2 0 1 Indus t r ia l  au tomat ion  sys tems  and  in tegra t ion  - -  Produc t  da ta
represen ta t ion  and  exchange  - -  Par t  201:   Expl ic i t  Draught ing .

I S O  1 0 3 0 3 - 2 0 2 Indus t r ia l  au tomat ion  sys tems  and  in tegra t ion  - -  Produc t  da ta
represen ta t ion  and  exchange  - -  Par t  202 :   Assoc ia t ive  Draught ing .

I S O  1 0 3 0 3 - 2 0 3 Indus t r ia l  au tomat ion  sys tems  and  in tegra t ion  - -  Produc t  da ta
represen ta t ion  and  exchange  - -  Par t  203:   Appl ica t ion  pro toco l :
Conf igura t ion  con t ro l l ed  3D des igns  o f  mechan ica l  pa r t s  and
assembl ies .

A N S  U S  P R O / In i t i a l  Graph ics  Exchange  Spec i f i ca t ion  ( IGES)
I P O - 1 1 1 - 1 9 9 6 Layered  Elec t r i ca l  Produc t  Appl ica t ion  Pro toco l

(Appl ica t ion  fo r  cop ies  shou ld  be  addressed  to  the  Uni ted  S ta tes  Produc t  Da ta  Assoc ia t ion ,  SCRA,  Tr iden t  
Research  Cente r ,  5300  In te rna t iona l  Boulevard ,  Nor th  Cha r l e s ton ,  SC  29418 .   The  US  PRO has  been  
des igna ted  by  ANSI  and  the  ISO as  the  d i s t r ibu t ion  agency  for  the  S tandard  for  the  Exchange  of  Produc t  
M o d e l  D a t a  (STEP)  s t andards  and  se lec ted  Amer ican  Nat iona l  S tandards  wi th in  the  Uni ted  S ta tes . )

Electronic  Industries  Associat ion

E I A - 2 7 4 In te rchangeab le  Var iab le  B lock  Da ta  Con tour ing ,
Format  fo r  Pos i t ion ing  and  Con tour ing /Pos i t ion ing
Numer i ca l l y  Con t ro l l ed  Mach ines

E I A  4 9 4 32  B i t  B ina ry  CL (BCL)  and  7  B i t  ASCI I  CL  (ACL)
Exchange  Inpu t  Format  fo r  Numer ica l ly  Con t ro l l ed
M a c h i n e s .

E I A  5 4 8 Elec t ron ic  Des ign  In te rchange  Format  (EDIF) .

E I A  5 6 7 0 0 0 0 C o m m e r c i a l  C o m p o n e n t  M o d e l  S p e c i f i c a t i o n .

(Appl ica t ion  for  cop ies  should  be  addressed  to  the  E lec t ron ic  Indus t r ies  Assoc ia t ion ,  2001  Pennsy lvan ia  
Ave . ,  Nor th  Wes t ,  Wash ing ton ,  DC  20006 . )

Inst i tute  for Interconnecting and Packaging Electronic  Circuits  (IPC)

I P C - D - 3 5 0 Pr in ted  Board  Descr ip t ion  in  Dig i ta l  Form.

I P C - D - 3 5 1 Pr in ted  Board  Drawings  in  Dig i t a l  Form.

I P C - D - 3 5 2 Elec t ron ic  Des ign  Data  Descr ip t ion  fo r  Pr in ted  Boards
in  Dig i ta l  Form.
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I P C - D - 3 5 4 Libra ry  Format  Descr ip t ion  fo r  Pr in ted  Board  Dig i ta l  Fo rm.

I P C - D - 3 5 6 Bare  Board  Elec t r ica l  Tes t  In format ion  in  Dig i ta l  Format .

(Appl ica t ion  for  copies  should  be  addressed  to  the  Ins t i tu te  for  In te rconnec t ing  and  Packaging  Elec t ron ic  
C i rcu i t s ,  7380  N.  L inco ln  Avenue ,  L inco lnwood ,  IL   60646 . )

Inst i tute of  Electrical  and Electronics  Engineers (IEEE)

I E E E  1 0 7 6 V H S I C  H a r d w a r e  D e s c r i p t i o n  L a n g u a g e  ( V H D L ) .

(Appl ica t ion  for  copies  should  be  addressed  to  The  Ins t i tu te  of  Elec t r ica l  and  Elec t ronics  Engineers ,  Inc.,  
345  E .  47 th  S t r ee t ,  New York ,  NY  10017 . )

Internet  Engineering Task Force  (IETF)

R F C  8 2 2 Standard  fo r  the  Format  o f  ARPA In te rne t  Tex t  Messages .

R F C  1 1 0 8 U.S .  Depar tment  o f  Defense  Secur i ty  Opt ions  fo r  the  Internet
Pro toco l .

R F C  1 4 2 1 Pr ivacy  Enhancement  fo r  In te rne t  E lec t ron ic  Mai l :   Part  I :
Message  Encryp t ion  and  Authen t i ca t ion  P rocedures .

R F C  1 8 6 6 Hyper t ex t  Markup  Language  - -  2 .0

R F C  1 8 9 5 The  App l i ca t i on /CALS-1840  Con ten t - t ype .

R F C  2 0 4 5 Mul t ipu rpose  In t e rne t  Ma i l  Ex tens ions  (MIME)  Pa r t  One :
Format  o f  In te rne t  Message  Bodies .

R F C  2 0 4 6 Mul t ipu rpose  In t e rne t  Ma i l  Ex tens ions  (MIME)  Pa r t  Two:
M e d i a  T y p e s .

R F C  2 0 4 7 MIME (Mul t ipu rpose  In t e rne t  Mai l  Ex tens ions )  Pa r t  Three :
Message  Heade r  Ex tens ions  fo r  non -ASCI I  Tex t .

R F C  2 0 4 9 Mul t ipu rpose  In te rne t  Mai l  Ex tens ions  (MIME)  Pa r t  F ive :
Confo rmance  Cr i t e r i a  and  Examples .

(Appl ica t ion  for  copies  should  be  addressed  to  the  In te rne t  Engineer ing  Task  Force .   Copies  o f  these  
documents  can  be  accessed  v ia  the  In te rne t .   Download  f r o m  t h e  W o r l d w i d e  W e b ,  U n i f o r m  R e s o u r c e  
L o c a t o r  ( U R L )  <ht tp : / /www. i te f .o rg />,  or  the l ibrary at  <ht tp : / /ds . in te rn ic .ne t /ds /dspg1in tdoc .h tml>.)

Publicly  Available  Specif icat ions (PASs)
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I S B N  0 - 2 0 1 - 6 2 6 2 8 - 4 P o r t a b l e  D o c u m e n t  F o r m a t  R e f e r e n c e  M a n u a l

(Appl ica t ion  fo r  cop ies  shou ld  be  addressed  to  the  Adobe  Sys tems  Incorpora ted ,  411  F i r s t  Avenue  Sou th ,  
Sea t t l e ,  WA  98104-2871 .   Cop ies  o f  th i s  documents  can  be  accessed  v ia  the  In te rne t .   Download  f rom the  
W o r l d w i d e  W e b ,  U R L  < h t t p : / / w w w . a d o b e . c o m / >.)

(Non-Government  s t andards  and  o ther  pub l ica t ions  a re  normal ly  ava i lab le  f rom the  o rgan iza t ions  tha t  
p repare  or  d i s t r ibu te  the  documents .   These  documents  a l so  may be  ava i lab le  in  or  th rough  l ib ra r ies  o r  o ther 
in format iona l  se rv ices . )

Nex t  Sec t ion


